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ANTIBIOTIC COMPOSmON 



BACKGROUND OF THE INVENTION 
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Field of the Invention 

The present invention relates to a composition comprising an antibiotic useful for leh treatment of 
bacterial infectious diseases. More specifically, the present invention relates to an antibiotic composition 
comprising a macrolide antibiotic having an excellent water solubility and an improved delivery when 
administered orally. 



Ooscrlptfon of the Prior Art 

4''-0-(Para-methoxyphenylacetyl)tylosln Is a macrolide anubiotfc represented by the following formula: 




cno HO H(CB.)i Off 

— f V-O— ( )-0-COCHi 
OH CH, CH, 



3S 



40 



SO 



which Is an analog of tylosln having a 18 membered ring structure. Japanese Patent Unexamined 
Publication No. 137895^866 ciscloses that the above antibiotic has an excellent antibacterial activity 
against gram-nogedve and gram-poslttve bacteria, and Is suitable for oral adminlstratloa 

However, this antibiotic, like other macrolide antibiotics, ie only very elightly soluble in water. Since the 
antibiotic, per se. does not readily dissolve in the gastric or intestinal juices when admrnlscerod orally, ir Is 
not fully ab3ort>ablo from the intestines, which results in insufficient treatment of the infectious diseases. For 
example, the solubility of the antibiotic in a cryst^flno state Is 1200ug/ml In an acidic aqueous solution of 
pH 2. however, the solubility in an acidic solution decreases remarkably as the pH of the solution becomes 
higher pH: The solubilities of the antibiotic in acidic solutions of pH 3, 4. 5, and 6.6 are ISO. 10, 2 and 
QJSiLQ/ml, respectively. 

The pH value of the gastrfc juices of a healthy person is about 1.2. howsvar, the values Increase as 
people reach middle or advanced ages. It has been revealed that about 35% of those In their 40s and about 
not less than 60% of those in their 50s are classified as hypochlorhydna or achlorhydria (J. Pharm. Dyn. 7: 
6S6, 1964). As a consequence, the absorption of the above amiblotic differs from individual to individual, 
and thus the clinical treatment may be significantly affected by the delivery of said antibrotic for each 
patient. 

A mDihod Involving the elimination of cryslalUne state of the above antibiotic In ordor to ovorcome water 
solubility problems is disclosed at pages 50 - 52 of lyakuhln-Kaihateu-KiacHCouza No. 16 (method for 
designing a pharmaceutfcal composition CI). If the disclosed method Is applied to the above antibiotic to 
obtain a composition comprising the non-crystaDlne state antibiotic by, for example, spray drying the 
solution containing said antibioffc. or by fluidJaed bed granulation udng additives such as avicetl, lactose, or 
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starch as a nucleus lor granulation, the obtained composition becomes well soluble In waiar. However, the 
antiWotic Immediately changes to the crystalline state after dispersion of the composition in water, which 
results in a significant decrease of the solubility of said antibiotic In water Thufi the solubility of the 
antibiotic Is not successfully increased. Such a transition fronn non-crystalline state to crystalline state may 

G occur during the storage of the non-cfystallized powder, and the pcwder wiH become InsolutJie In proportion 
to Increasing length of storage. For example, a time course investigation of the solubility in water at pH 4 of 
the non-crystallized product obtained according to the above method showed that the solubility was 770 
ug/ml after 5 min.. however, it decreased to become 660. 500. 280 and 150 ug/ml (37 * C) after 10, 15. 30. 
and 60 minutes, respectively. Such decrease in solubility was believed to be caused by the transition of 

10 non-crystalline particles to crystals In water since the remarkable polarized light was detectable In the 
predpHates as examined under a polarizing microscope. In addition, if the above-mentioned non-crystallized 
product was stored at e0*C under airtight conditions, the polarization of the product gradually increased 
after sevan days of storage. The activation energy { A H mcal/mg) calculated by the area of the exothermic 
peak at the crystalline transition temperature (Tc 130 *C) measured by differential scanning thermaJ 

15 analysis (DSC) was 12-8 at the beggining of storage, however, it decreased with time to become n .4. 9-6, 
end 5.0 after 7. 14, and 28 daya. respectively. The soiubWty (maximum) at pH 4X) cecreased from 
770ug/ml to 690. 510. and 240 ugAnI (37' C) correponding to the decrease of the actfvatlon onorgy. 
Further, the method for stabilizing the non-crystaillne product comprising the step of dispersing the non- 
crystallized antibiotic in a pharmaceutical composftion comprising a base material such as ethylcailulosa 

20 (Cham. Pharm. Bull. 29(9). 2875-2602, 1961) failed to provide a suffldently sofubfe and stable composition. 



SUlwfMARY OF THE INVENTION 

25 An objoct of the present inventton is therefore to provide a stable antibiotic composition comprising 4*^- 
0-(parapmefhoxyphenylacetyl)tyIosin antibiotic, which shows excellent solubility In water and delivery as 

administsred orally. 

Another objoct of the present Invention Is to provide a method for preparing the antibiotic composition 
comprising 4'-0-(para-m6thoxyphenylacetyl)tylosln antibiotic. 
30 A further object of the presem invention Is tOiprovWe a pharmaceutical composition for ine treatment of 
an Infectious disease comprising 4''-0-<para-melho)(yphonylacetyi)tytosin antibfoilc together with a phar- 
maceutlcaily acceptable carrier or coating. 

The Inventors of the present Invention have conducted various studies to achieve the foregoing objects 
and found that an antibiotic composition, prepared by dispersing eald antibiotic In substantially non- 
35 crystalline state in a base material selected from the group consisting of acrylic copoiymens and cellulose 
polymer derivatives, has Improved water solubility and delivery and Is stable after prolonged storage. The 
objects of the present invention can thus be effectively attained by providing such an antibiotic composition. 

In accordance with the atx>ve object, the present invention provides an antibiotic composition compris- 
ing a dlcpersold of a aubstanliaily non-crystalline 4''-0-(para-m«thoxyphenylacetyl)tyiosln antibiotic dis- 
40 persed in a base material selected from the group consisting of aeryRc copolymers and cellulose polymer 
derivatives. 

In accordance with another embodiment of the present invention, a method Is provided for preparing an 
antibiotic composition comprising a dlspersofd of a substantially non-aystaliine 4 -0(para-meth- 
oxyphenylacetyl)tyk)sln antibiotic dispersed in a base material eelected from the group consisting of acrylic 
45 copolynr^e/s and celfulose polymer derlvah'ves. comprising the steps of dissolving the 4 -G-Cpararmethox- 
yphenylacetyi)tylosln antibiotic and the base mat^al In a solvent and removing the solvent. 

In accordance with yet another embodiment of the present Invention, a pharmaceutical composition Is 
provided for the treatment of an infectious disease comprising an effective amount of a dlsporsold of a 
substantially non-crystalline 4''-0-(para-methoxyphenylacetyl)lyk)sln antibiotic dispersed In a base material 
so selected from the group consisting of acrylic copolymers and cellulose polymer derivatives together with a 
phanmBoeuti'cally acceptable carrier or coating. 

In accordance wHh a further embodiment, the present Invention provides a method for the treatment ol 
an Infectious disease comprising the step of administering to a mammal an effective amount of an antibiotic 
composition comprising a dispersoid of a substantially noncrystalline 4''-0-(para-methoxyphenylacetyl)- 
55 tylosin antibiotic dispersed in a base material selected from the group consisting of acrylic CDpolymers and 
cellulose polymer derivatives together with a. pharmaceutically acceptable carrier or coating. 

Further objects, features end advantages of the present invention will become apparent from the 
(Description of the Preferred Embodiments which fbllows, when read in light of the atsached Examples. 
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BRIEF DESCRIPTION OF THE OHAWINQS 
In th8 drawings: 

Fig. 1 shows the X-ray diffradion patterns of the antibiotic composition of Ihe present invention: 
s Rg. 2 shows the solubility with ttmo oi the capsules of Example 2; 

Fig. 3 shows the solubility vAih time of the tablets of Examples 3 and 4; 

Fig. 4 shows the solubility with time of the granules of Example 5; 

Rg. 5 shows the solubifity wHh time of the granules of Example 5: 

Fig. 6 dhowd the solubitity with time of the tablets of Example 6; and 
10 Rg. 7 shows the blood level of the antibiotic according to Experiment S. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 The present Invention provides an antibiotic composition comprising a dispersold of a substantfalty non- 
crystalline 4''-0-(para-methoxyphenyiacetyl)tylos{n antibiotic dispersed In a base material selected from the 
group ooneieting of acrylic copolymers and cellulose polymer derivatives and a method for preparing the 
composition. TTie present Invention also provides a pharmaceutical composWon compifsing an effective 
amount of a dlspersoid of a sutistantlaiiy non -crystalline 4'-O-(para-m6thoxyphenylacetyl)ty<05ln antibiotic 

ao dispersed (n a base material selected from the group consisting of acrylic copolymers and cellulose 
polymer derivatives. . 

Japanese Unexamined Paterrt PubllcaUon No. 137895/1986 discloses 4"-0-(Para-metho)cyph8ny1acetyl>- 
tylosin. a macrollde antibiotic, as Example 10, and the antibiotic may be prepared according to the method 
described in the prior art example. The antibiotic prepared by the above-mentioned method Is Isolated In 
25 crystalline atata and usually has no water of crystallization. TTie solubility of the antibiotic In crystalline state 
Is 1200, 50. 10. 2, and O^ug/mf (37* C In the aqueous addfc solution of pH 2, 3. 4, 5. and 6.6. respectively. 

According to the present Invention, the antlblctic Is dispersed in a substantially non-crystalline state In a 
base material selected from the group consioting of acrylic copolymers and cellulose polymer derivattves. 

Bcamplea of the acrylic copolymers Include methacryllc addMiethacrylste copolymers, 
30 methacrylate/methacrylate copolymers, methacryiic acid/methscrylate/amlnoafkylmethacrylatB copolymers, 
methacrylate/methacrylatB/amlnoalkylmethacrylaie copolymers, and mixtures thereof. Preferred acrylic 
coplymera Include aminoalkyimethacrylate copolymer E (methyl methacrylateybutyl 
methacrylate/dlmethylaminoethyl methacrylete copolymer). For example. Eudragit E 100 copolymer (Rhorm 
Pharma) may be used. 

96 Examples of cellulose polymer derivatives include cellulose phthalaie derivatives and ceNuIose acetate 
succinate derivatives, which generally are used as enteric coating agents for granules or tablets. For 
example, hydroxypropylmathylcallulose phthalate. hydroxypropylmethylcellotoaa acetate succinate, carbox- 
ymethylethyicel lulose, or the mixture of the above compounds may be used. Among these cellulose 
polymer derivatives, carboxymefhylethylceitulose is preferred. 

40 In addition, a mixture of the acrylic copolymer and the cellulose polymer derivative may also be used. 

The disperaion of said antibiotic in substantially non-crystalline state In a base material selected from 
the group consisting of acrylic copolymers and cellulose polymer derlvatlvos may be canied out by 
dissolving said antibiotic and the base material In a solvent and then removing the solvent. 

After dissolving the polymer base material and said antibiotic In a solvent, any additive generally used 

45 for the manufacture of pharmaceutical compositions such as. for example, excipients, binders, disintegra- 
tors, lubricants, and the like, may be dissolved or suspended In the resulting soiirffon. 

Any solvent may be used in the above process: provided that the solvent can dissolve both the antibiotic 
and the polymer base material, and examples of the solvent indude chloroform, methylene chloride, 
methanol, ethanol. isopropanol. and mixture thered. 

so The dispersold comprising the dispersed antibiotic In substantially non-crystalline scate may be 
prepared by removing a solvent from a solution containing from 0.5 to 50% by weight of the polymer base 
material and from 20 to 40% by weight of the antibiotic In the solvent mentioned above. The ratio of the 
polymer base material to the antibiotic may be from 0.02 to 3 part by weight of the polymer base material 
to 1 part by weight of the antibiotic, and preferatly from 0.05 to 0.5 part by weight of the polymer base 

55 material to 1 part by weight of the antibiotic. If the ratio of the polymer base material to tho antibiotic is 
lower than 0.02 part by weight to 1 part by weight the antibiotic cannot be kept stably In the non-crystalline 
state and will precipitate as crystals. On the other hand« if the ratio of the polymer base material to the 
antibiotic Is larger than a part by weight to 1 pari by weight the amount of the anb'bfoDc In the resulting 
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tfispersold becomes too small, this results in an increased volume of the pharnieceutjcal composltJon which 
becomes inconvenient for oral administration of the unit dose of the compostion. In addilron, the solution 
may preferably prepared at a temperature of froni 0 to 50 C. 

Any indostrlally available method for removing a solvent such as, for example, evaporating Ihe solvent 

5 under a reduced pressure or an atmospheric pressure or spray drying may be used to prepare a dispersed 
comprising the dispersed antibiofic in a substantially non-cryslalllne State In a base materia, by removing a 
solvent. Evaporstfon under reduced pressure may generally be carried out at a temperature of from 5 lo 40 
' C under a reduced pressure of about from to 10 mmHg, and Ihe evaporation under atmospheric pressure 
may be canied out at a temperature of from 50 ^o lOO' C . The spray drying process may k«e carried out at 

10 an Inlet temperature of from 40 to 150* C and at an outlet temperature of from 10 to 80" C. After removing 
the solvent by one of the above-mentioned processes, the resulting dispersoid may conlalri not more than 
0.1% by weight of the solvent, which Is suitable for the use as a pharmaceutical composlfion. 

According to the method described above, the antibiotic composition of the present irivention can be 
prepared, comprising the dlspersold of the substantially non-crystalllne antibiotic dispersed in the polymer 

IS base material: The dispersold can usually be obtained as an uniform dlspersold in z powder form. 
AccofxJIng to the present Invention, substantially non-crystalfine state of the antibiotic may contain not loss 
than 05% by weight of non<rysla!line antibiotic based on the total weight of the antibiotic dispersed In the 
polymer base material, the noncrystalline state of the antibiotic ia generally defined as an "amorphous 
state", which includes the solid state of a mass having a periodic an'sngement of atoms in part of the mass 

ao which does not give any slglnificant X-ray diffraction peaks as examined by X-ray analysis, as well as the 
solid state of a mass material which does not have any regular crystal lattices of atoms or Ions. 

The water solubility of the powdered dispersold obtained according to tf^e method descarive above may 
be not less than 200uflM>l (37* C). and the transttlon of the antibiotic from no^crystainno stele lo crystalDne 
state will not occur after the storage for one month et 40'C and 75% relative humidity. In addition, if the 

2S dlspersold Is dissolved in water, the cryelallizab'on of the antibiotic will be much delayed and. as a 
consequence, the solution Is stable for a ouffictemly long time without any precipitation of the antibiotic. 
Further, the antibiotic contained In the dlspersold can bo well absorbed from intestines to give a high blood 
concentration, thus the antibiotic composition shows excellent delhrery when administered oralhr. 

The dispersold. per se. may be administered to a patient as an antibiotic composition of the present 

90 Invention In tho form of powders or In the form of capsules filled with the dispersold. Preferably, the 
antibiotic composition of the present invention may be administered as the pharmaceuilcaJ composition of 
the present Invention in the form of granules, capsules, or tablets, which comprise pnarmaceutlcally 
acceptable cenlers or coatings for granulation. Such coatingo or can-lors comprise, for example, exdplents. 
binders, surfactants, or lubricants. The above pharmaceutically acceptable carriers or coatings may ba 

ss added In the amount of from 5 to 80% by weight based on the total weight of the pharmaceutical 
composition. 

The pharmaceutical composition of the present Invention containing the pharmaceutioally acceptable 
cam'ers or coatings may bo prepared by mbdng the dispersant wilh the pharmacoutJcally acceptable 
carriers or coatings described above by using such an apparatus as a twin-cylinder mixer. Allematively, the 
40 pharmaceutical composition may be obtained by removing the solvent from the mixture obtained by adding 
or spraying a solution containing tiie antibiotic and the polymer base material to or onto phannaceuticaily 
acceptile caniers or coatings by ordinary methods under a reduced pressure or under atmospheric 
pressure. 

The pharmaceutical composition of tiie present invention is suitable, for example, for oral adminisfration 
4S or rectal administration for the treatment of an infectious disease. The unit dosage of the ipharmaceulical 
composlton of the present invenllon for an adult patient may generally be from about 1 00 to 400 mg 
equivalent of tiie antibiotic. The pharmaceutical composition may generally be administered three times a 
day In a dose of from 600 to 1.200 mg per day, however, ti^o dose may be increased or decreased 
depending on. for example, the types of bacteria, or the age and the conditions of tho patient to be treated, 
so Preferable unit dose ranges from 100 to 200 mg equh/alem of the antibiotic. LDs o value of the antibiotic 
composition of ttie present Invention measured by an acute toxicity test using male ICR mouse was not less 
than 2-0 g/kg (p.o.). which shows that the antibloilc composition of tiio present invention has extremely low 
toxicity, thus is very safe even when administrered at high dosages. 

From the foregoing descripition. tiiose sklHed In ttie art can easily understand that the antibloHc 
ss composition of the present invention is highly soluble as dispersed In water, and the non-crystaillne state of 
tiie antibiotic comprised in the composition can be maintained stably during storage. As a cionsequence, It 
immediately dlasoh/ea after an oral or rectal adaninistration. which resutts In a excellent absorption of the 
antibiotic, and tiiua \s quite useful for tiie treatment of infectious diseases. 
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The present (nvenUon will bo further lllusirmed by ihe following Examples and Reference Examples, 
The Examples are given by way of Illustration only and are not to be construed as limiting. 



6 EXAMPLES 



Reference 1 

10 4'-0-(para-m8thoxyphenylacetyl)tyIosm was prepared by the method described in Example 10 of the 
Japanese Patent Unexamined Publication No. 137895/1686. The compound obtained had the follov/ing 
physical properties: colorless crystals; m.p. 215-230 "C (decomp.). 

)£ Example 1 

100 0 of the antibiotic of Reference 1 was dissolved in 300 ml of methylene chloride together with 50. 
20, 10, or 5g of Eudragit E 100 at 25* C . The resulting solutions v/ore spray-drlod by using a spray drying 
apparatus at 80 ' C to obtain powdered dlsperaolds. 

20 

Example 2 

150 fi of crystalline cellulose was placed in a fluid bed granulation drying apparatus. The nuclei of the 
26 crystaflfne cellulose vtere sprayed at 60' C with ino solution previously prepared by dissolving 200 g of the 
above-obtained antibiotic and 40g of Eudragit E 100 in eOOm/ of methylene chloride a1 25 'C . After 
granulation, the granules were dried at 40 *C for 80 minutes, and then 100 g of carboxymethylcdilulose 
was added to the granules and the resulting mi)duro was uniformly mixed. The resulting uniform composi- 
tion was filled Into JPIil capsules to obtain capsules. 



Example 3 

96 g of crystalline cellulose and 80 g of carboxymethylcellulose were placed In a fluid bed granulation 
3S drying apparatus to obtain granules according to the method described in Example 2. A previously- 
prepared 60lu({on, made by dissolving 200 g of the above-obtained antibiotic and 20g of Eudragit E 100 tn 
eoo/n/ of methylene chloride at 40* C . was used. After 4.5 g of magnesium stearato was added to the 
granules and then mixed, the resulting composlticn was compressed to obtain taWets of 10 mm In dlamotor 
(200 mg equivalent/tablet). 



Example 4 

20 g of crystalline cellulose. 80 g of carboxymelhylcGlluloSB. 40 g of corn starch, and 20 g of 
46 carboxymethylethylcellulose were placed In a fluid bed granulation drying apparatus to obtain granules 
according to the method described in Example 2. A previously-prepared solution, made by dissoMr^ 200 g 
of the above-obtained antibiotic and 20g of EudragK E 100 in 600/n/of methylene chloride at 40'C, was 
used. After B g of magnesium ctoarato was addod:to the granules and then mixed, the resulting composition 
was compressed to obtain tablets of 10 mm In diameter (200 mg equlvatent/tablat). 

so 

Example 5 

100 0 of the above^btained antibiotic was dissolved (n 300 ml of the mixture of methylene chloride and 
55 athanol (1:1) together with SO. 20^ 10, or 5g of carboxymethylethylcellulose at 25 ' C , and the resulting 
solutions were spray-dried at 80* C to obtain powders. After lOOg of crystalline cellulose and 2g of 
magnesium stearate were added to the powders and then mUed uniformly, the composition obtained was 
granulated by using a dry granulator, followed by adjusting the grain size to obtain 24*60 mash granules. 
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Example 6 

120 g of crystalline cellulose and 80 g of carboxymethylcellulose were placed in a fluid bed granulation 
dr/ing apparatus to obtain granules according to the method described in Example 2 by using the soluUon 
5 previously prepared by dissolving 200 g of the above- obtained antibiotic and 20 g of carboxymethylethyl- 
cellulose in 600 ml of the mixture of methylene chloride and ethanol (1:1) ar 30* C. After 4 9 of magnesium 
stearate was added to the granules, the resulting composition was compressed to obtain tablets of 10 mm 
In diameter (200 mg equivalentrtabiet). 

Stabilities of the above pharmaceutical compositions at 60 C for one month under airtigm conditions or 
to at 40 ' C for one month under 75% RH. and blood concentration of the antibiotic after adminlsuation of the 
above phamiaceutical compositions were determined afi follows: 



Experiment 1 

Examination under a polanzlng microscope 

Polarization of the above pharmaceutical composition wae examined under a polarWng microacopo 
?o (Olympus. aH-2) while rotating sample stage. As shown In Table 1. no polarization war. observed with 
samples of Examples 1 and 5. and samples of References 1 and 3 soon after the preparaUon of the 
samples. Polartoatlon was observed after one month storage at 60 * C or 40" C/75 %flH with samples of 
Reference 1 and Reference 3 which do not contain Eudragit E 100 and carboxymethyielhylcellulose. 
respectively. On the other hand, no polarization was observed with samples of Example 1 and 5 which 
26 contain EudiBgit E 100 and carbocymethylethylcellulosa. respectively. 



so 



AO 



Experiment Z 

Determination of cryatal transition energy (AH) by DSC method 

The crystal transition energies of the above samples were determined by using a f/lcro DSC standard- 
type apparatus (RIgaku Corporation). About 7mg (potency equivalent amount) of sample powders were 
placed on Ihe aluminum sampling pan and were heated at the rate of 10 C ;mln. The area of (he 
exothermic peak appearing at about 130 *C wae calucurated by half width method to obtain the activation 
energy (AH: mcal/mg) accompanied with the transition to crystalline ctat©. As shown in Table 1. the 
values of A H of the samples of Refereces 1, 2. and 3 were about from 13 to 15 soon after the preparation 
of the samples, while the values ofA H decreased after one month storage at 60 C or at 40 C^6 %RH. 
The results reveal that the transition to a crystalline state occured with the Reference samples, as fiupperted 
by the polarization results obtained by Experiment 1- On the other hand, the values of h of samples of 
Examples 1-6 which contain Eudragit E 100 or carboxymethylethylcollul ose remained almost unchanged 
after one-month storage, which suggests that the non-crystalline state of the samples was well maintained 
during storage. In the above experiment, the polarization of Example 5 and Reference 3 was measured by 
using spray dried samples to eliminote the inflwences of polarization caused by crystalline cellulose and 
magnesium etearate. 
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Table 1 



s 



70 



T6 



25 





Analys/s 


at thta bagrnning 


eo*c. 


40'O75RH. 1 




articles 


ol storage 


Airtight 1 


month 








nnonih 




ExarDpIe i 










10/5 


Pola/ization 


none 


none 


none 




AH 


16.1 


15.9 


16.0 


10/2 


Polarization 


none 


none 


none 




AH 


15.5 


15.7 


15.4 


ion 


PolarizaUon 


none 


none 


none 




AH 


15^ 


15.8 


16.0 


10/0^ 


Polarization 


none 


none 


non6 




An 




n 

1 D.U 




ndfdfdnco 1 


Polarization 


none 


present 


present 




An 




J. 1 




Example Z 


AH 


17.0 


16.8 




Reference 2 


AH 


15.0 


9.5 


10.1 




Ex&mpio 3 


AU 

An 


1 / .0 


1 A 0 


ICS fl 


Exainplo 4 


AH 


17.0 


16.6 


16.9 


Example 5 










10/5 


Polarization 


none 


none 


none 




aH 


13.7 


13^ 


13.2 


10/2 


Polarization 


:fione 


none 


none 




AH 


13.5 


13.3 


13.2 


10/1 


Polarization 


rwne 


none 


none 




AH 


13.9 


t3.d 


13.4 


10/0.5 


Polarization 


non© 


none 


none 




AH 


13.1 


12.9 


12.0 


Reference 3 


Polarization 


none 


present 


present 




AH 


12.8 


5.0 


8.0 


ExBmpla 6 


AH 


14,1 


13.6 


147 








(mcal/tng) 



• Reference 1: prepared by repeating the procedure of Example 1 i^llh the excerption that there waa no 
Eudraglt E 100. In the table. 10/5 and the Uka repraaent the ratio by weight of the antibiotic/Eudrag it E 100. 

" Reference 2; prepared by repeating the procedure of Example 2 with the excerption that there was no 
Eudragit E 100. 

""l^eference 3: prepared by repeating the procedure of Example 5 with the excerption that there was no 
cartx3xymethylcellulose (CMEC). i0/5 and the like«represent the ratio by weight of the antlblottc/CMEC. 



Experiment 3 



X*Ray DIffracfon 

The X-ray diffractiona of the above-obtainecl samples were measured by using a JDX-80dO X-ray 
diffraction apparatus (JEOL'LTO.) through a NK-flltsr with a CuKa x^ray (40KV, 20ntA) at a scanning speed 
of 1.2* fmin. (Rg. 1). High X-^y diffraction peaka were observed whh the crystalRne powders, while no X- 
ray dif fraction peaks were observed with the samples of Example 1 (lOS) and Reference 1. After the 
storage for one month under airtight conditions at 60 * C. no diffraction peaks was obsacved with the 
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sample of Example 1 (iO/2), while diffraction peaks represerrting the crystalline state were observed with ihe 
sample of Reference i after storage for 7 days, which revealed the transition of the sample to crystalline 
state. 

5 

Bcperiment ^ 



Sofubiiliy Test 

TO 

Solubility of the samples was determined by using a USPXXI dissolution apparatus (Toyama Sangyo 
Co., LTD.) and 200 ml of buffer (adjusted at pH 4.0. prepared by mixing JP dissolution test solution 1 and 
JP dissolution test solution II) at 37 t 0.5' C with sUrring at 100 rpm paddle rotation. 250 mg (potency 
equivalent) of sample was added to the test solution, and the solubility of the sample was detemninod by 

IS high performance liquid chromatography under ftme course Investigation. The solubilities oi the crystanine 
samples were no more than about a few micrograms per ml. while the solubility of the non-crystalline 
sample (Reference 3) which was prepared by removing solvent firom the solution of the crystalline sample 
In an organic solvent was 725u^l after S minwos (Fig. 2), However, the solubility decreased immediately 
after about 5 minutes because of crystallization of the antibiotic. On the other hand, the solubility of the 

20 capsules of Example 2 gradually Increased and thie capsules were compJotoly dissolved In tlie buffer within 
60 minutes. After storage for one month at 60* C . the solubility of the granules of Reference 3 was no more 
than 240ug/ml after five minutes, and became the same as that of the crystalline powders atter 60 minutes. 
The solubility of the capsule of Example 2 remained unchanged after storage under the same conditions, 
¥vhich suggests that the phannaceutlcal composition of the present invention is stable (Fig. 2). 

H After tfio tablets of Example 3 and Example 4 were stored for one month at 60" C. the solubility of the 
tablet of Example 4 remained unchanged and the tablet was well soluble In the buffer (Fig. a.-. The solubility 
of the tablet of Example 3 decreased slightly aftai storage, however, the tablet was still more stable than the 
sample of Referance 3. The solubility and rate of dissolution of the powders, prepared by dissolving 
carboxymethylefhylcellulose (CMEC) and the antibiotic simultaneously In a mixture of methylene chloride 

30 and ethanol (l:1) and then removing the solvent by spray drying, decreased inversely with the Increasing 
amount of carboxymethylethyica llulose: However, the powders were stable and did not show an decrease 
In solubility as was observed with ihe samples of Reference 3 (Rg. 4). 

After the granules of Example 5 were stored for one month at BOOCi the solubility of the granules 
remained unchanged (l=ig. S). The solubility of the tablet of Example 6. like that of Example 5, remained 

9« unchanged after stored at 80 ' C for one month (Fig. 6). 



Experiment 5 

40 

Blood level 

50 mg equivalenf/Ke of the samples of the antibiotic were administrated orally to four male dogs 
(beagle, weight of from 8 to 10 1^) which were fasted overnight before the oral administration, and the 

45 blood levels of the antibiotic were delarmined. Blood was sampled at intervals of 0.5, 1.0, 2.D, 3.0. 4.0, 5.0. 
6.0 and 8.0 hours after the administration, and the concentration of the antibiotic in blood plasma was 
determined by a bloassay procedure. The tablets of Example 4 were used for tfie experiment and, as a 
reference, capsules filled with the mixture of CffStaJUne antibiotic (not larger than 200 mesh) and avicell 
(1:1) were administered in the same manner. The results are summarized in Rg. 7. The blood level was nol 

so detectable for one of the dogs to which the crystalline powders were admlnlslered. The maximum blood 
level (Cmax) and the corresponding time (Tmax) were 1.4 ug/ml (1.5 hrs). 0,6 ug/ml (2 hrs). and 0.4 ugAni 
(2 hrs) f6r the other three dogs. On ttie other hand. Tmax of three dogs administered witirt the tablets of 
Example 4 was 2 hrs for each dog, and the corresponding Cmax of tiie dogs were 9.9. 8.4, and 7.2ug/ml. 
Cmax and Tmax of the other dog were S.2ug/ml and 4 hours, respectively. AUCs (area under the curve, ug 

56 * hr/ml) era summarized in Table 2. 
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Tadle 2 



Dog 


AUC (u g • hrfm)) 


No. 


Flefe»rence' 


example 4 


1 


3.98 


40.1 


2 


1.48 


26.8 


3 


1.61 


32.9 


4 


N.D.- 


26.6 



* Crystallino antibiotic 
"Nat detected 



From ttie forogoing description, it is ciearty understood that the anbbiotic composition of the present 
fnvontfon sufflcJently stable and highly soluble even after a prolonged storage, and has an oxcel/snt 
"delJvery' when administsred orally. 

One of ordinary skill in the art will recognize that departures fronr) and improvennents to the diacloaed 
prefen^ embodiments may be carried out while remaining within the scope ot the present invention as 
redied in the appended deims. 



Claims 

1. An antibiotic composition comprising a dispersofd of a substantially noncrystalline 4''-0-(para-methox- 
yphenytacethyl)tylosln antibiotic dispersed In a base material sefeded from the group consisting of acrylic 
copolymers and cellulose polymer derivatives. 

2. The antiWodc composition according to claim i, wherein the ratio of the base material to the antibiotic ie 
from 0.02 to 3 parts by wefght of the base material to 1 part by weight of the antibiotic. 

3. The antibiotic composition occording to claim 1. wherein the acrylic copolymer is selected from the 
group oonerating of methacryllc add/methacnrlato copolymer, methacryiato/msthacryiase copolymer, 
meth acrylic acrd/methacrylate/aminoalkylmethacrylatB copolymer, 
methacrylate/methacrylate/aminoaikylmethacryfate copolymer, and mixtures thereof. 

4. The antibiotic composWon according to claim 1, wherein the cellulose polymer derivative Is selected from 
the group consisting of corboxymethylethylcellulosei cellulose phthaiate derivatives, cellulose acetate 
succinate derivatives, and mixhjra thereof. 

5. The antibiotic compositJon according to claim 1 , wherein the dispersold is prepared by diseloving the 4 - 
0-(para-methoxyphenylacet y1)iy(osin antibiotic ar»d a base material In a solvent, and removing the solvent 
under reduced pressure. 

6. The antibiotic composition according to claim i. wherein the diaperooid is prepared by diaaloving the 4''- 
O(para-metho)(yphenyiacetyl)tylosln antibiotic and a base material In a solvent, and removing the solvem 
by a spray drying process. 

7. A method for preparing an antibiotic composHlon comprising the steps of dissolving 4''-0-(pQra- 
methoxyphenylacethyiytylosin antibiotic and a base material selected from the group consisting of acrylic 
copolymers and cellulose polymer derivatives In a solvent, and removing the solvent 

8. The method for preparing an antibiotic composition according to claim 7, wherein the solvent is removed 
under a reduced pressure. 

9. ThQ methcd for preparing an antibiotic composition according to claim 7. wherein the solvent is removed 

by a spray drying process. 

10. A pharmaceutical composition for the treatment of an infectious disease, comprising: 

a drspersoid of substantially noncrystalline 4''-0-(para-metiioxyphenylacelylHylosln antibiotic dispersed in a 
base material selected from the group consisting of acrylic copolymers and cellulose polymer derivatives; 
and a pharmaceutically acceptable carrier or coating. 

11. A mettiod for tiie treatment of en infectious disease comprising the step of edmlnlstaring to a mammal 
an effective amount of an antibiotic composition comprising a dispersold of a substantially non-cryetalline 
4''-0(para-melhO)cyphenyIacetyl)tylosln antibiotic dispersed In a base material selected from the group 
consisting of acrylic copolymers and cellulose pol^'oner derivatives. 

12. A metiiod according to claim 11. wherein safd step of administration Is performed on a human being. 
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FIG. 2 
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FIG. 3 



o 

ffi 
P 



1250 



1000 - 



O 

z 
o 

g 

z 

8 



500 



EXAMPLE 4 AT THE BEGINNING 

OF STORAGE 
EXAMPLE 4 STORED AT 60'C 
FOR ONE MONTH 



EXAMPLE 3 



AT TXE BEGINNING 
OF STORAGE 

STORED AT 60»C 
FOR ONE MONTH 




13 



19/04 2004 18:00 FAX 
* « 



♦ PFIZER GROTON ©015/031 



EP 0 413 299 A1 



FIG. 4 
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FIG. 7 
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